Purpose: There are some epidemiological studies on pilots and cabin staff, but we found few health studies on aviation ground employees. The aim was to study associations between digestive symptoms in airline ground employees and diet, insomnia and lifestyle factors.
Introduction
The world's airlines' passenger traffic increased by 6.4% in 2011 on a 6.5% rise in capacity, according to ICAO (International Civil Aviation Organisation). The number of passengers has doubled every 12-15 year period since 1970s. Increased airframe and engine technology has improved efficiently in term of capability and economic performance (Upham, 2003) . This development means reduction in cost per tickets and more people can afford to travel. Moreover, the globalization contributes to the increased air travel.
There are some epidemiological studies on health among pilots and cabin staff but we found few health studies on aviation ground staff. Aviation ground staff is divided in aircraft loaders, service agents (check-in staff or ramp agents) and office workers. One study concluded that the spectrum of disease seen among aviation ground personnel is not different from that seen in general occupational medicine clinics, except for low back pain which is more common in ground personnel (Froom et al., 1996) . Another study investigated accidents among airport ground personnel and concluded that slips, trips and falls were the most common causes of accidents (Ribak et al., 1995) . There is a difference in working schedules between ground staff and office workers in airline companies. Aircraft loaders and service agents are shift workers with early morning or late night work while most aviation office workers don't have shift work. Due to the increased financial competition between airlines, the pace of work increases and this development may lead to more medical problems. Another well-known problem is incidents of airline passenger misconduct ("unruly passengers") which can happen during flight but also on the ground (Pierson et al., 2007) Digestive symptoms are common in the general population (Frexinos et al., 1998; Tougas et al., 1999) . Stomach pain (Epigastralgia) (Ehinger, 2013a) and diarrhea (Schöldeen, 2015) can be caused by infections from viruses, bacteria or bacterial toxins, lactose intolerance and other food allergy. Heartburn with acid reflux (Campbell et al., 2010; Ehinger, 2014) can be caused by irregular sleep, irregular meal times, smoking, and consumption of alcohol, coffee or tea, especially late at night. In addition, subjects with a high body mass index (BMI) may have more heartburn (Fisher et al., 1999) . Constipation can occur if food contains too little fiber, low consumption of water, low degree of physical activity, anxiety and stress, and certain medications (Ehinger, 2013b) . Bloating can be caused by swallowing air while eating or drinking or smoking, and after consumption of certain food products such as beans, cabbage and onions (Ehinger, 2013c) . Food allergies and lactose intolerance can give digestive symptoms (Ehinger, 2013c; Campbell et al., 2010) . Moreover, occupational stress is a common cause of gastrointestinal alterations (Huerta-Franco et al., 2013) . We have recently published an article on digestive symptoms, insomnia and diet in on digestive symptoms among airline pilots (Lindgren et al., 2012) . Moreover, we found one study investigating gastrointestinal symptoms in crew members and ground based administrative workers, showing that flying staff had more dyspeptic symptoms than ground staff (Enck et al., 1995) . However, to our knowledge there are no previous publications about risk factors for digestive symptoms among different types of airline ground employees.
The aim of this study was to identify associations between digestive symptoms in airline ground employees (service agents and office workers) and selected risk factors such as gender, diet, insomnia, physical activity, BMI, type of occupation, years of employment, and to compare prevalence of digestive symptoms in service agents versus office workers from the same airline company.
Material and Methods

Study Populations
A self-administered standardized questionnaire was mailed to all Stockholm-based ground employees on duty in a Scandinavian airline company, 450 service agents and 1007 office workers from the same airline company. The questionnaire was based on validated questions used in previous studies. The study was approved by the regional ethical board of Uppsala University Sweden, and all participants gave their informed consent.
Digestive Symptoms
There were six questions on digestive symptoms: poor appetite, heartburn, diarrhea, bloating, epigastralgia and constipation, used in previous studies (e.g. Lindgren et al., 2012) . Four alternatives were provided for each type of symptom: How often during the last three months have you suffered from the following digestive symptoms (often, sometimes, seldom, never). The prevalence of each digestive symptom was calculated, and then coded as often or sometimes =1 and seldom or never =0.
Personal Factors and Diet
Information on age, gender, smoking habits, weight, height, physical activity, and year of employment were obtained from the questionnaires. Physical activity was assessed by one question on the frequency of exercise, at least 30 minutes per session, during the last week and was scored as often=3, sometimes=2, seldom=1, and never=0. Body mass index (BMI) was calculated from the subjects' self-reported height and weight (World Health Organization 2003) . There were nine questions on the frequency of consumption of certain food items (meat, fish, fruit, vegetables, egg, yoghurt, fast food, fruit juices, and fresh milk) used in previous studies (e.g. Lindgren et al., 2012) . Four alternatives were given for each type of food item: How often do you consume the following food products (score 0-3): never consumed=0, seldom=1, more than once a week=2, and daily=3. The food frequency questionnaire was adapted from a previous study (Takaoka and Norback 2008) , with some modification of the type of food items included.
Insomnia
questionnaire (Akerstedt 1984) . The questions covered difficulty in falling asleep at night (DIS), waking up repeatedly during the night (DMS), and waking up too early and having difficulty in getting to sleep again (EMA) (Janson et al., 2005) . For all three symptoms, the subjects were asked to estimate the frequency during the last three months on a score: Most of the time=4, sometimes=3, seldom=2 and never=1. Insomnia was defined as reporting at least one of the three symptoms, most of the time or sometimes.
Statistical Methods
Chi-square was used to compare the prevalence of different items between service agents versus office workers. Student's t-test was used to study differences between groups for age, years of employment, and. Insomnia variables as well as digestive symptoms had four alternatives, and were dichotomized coding "most of the time" and "sometimes" as 1 and "seldom" or "never" as 0. Physical activity had four alternatives, and was dichotomized coding "sometimes" or" once a week" as 0 and "2-4 times" or "more than five times per week" as 1. The food frequency questions had four alternatives, and were dichotomized coding "never" or "seldom" as 0 and "often" or "daily" as 1.
The associations between different personal factors, food consumption and digestive symptoms were analyzed by multiple logistic regressions with Statistical Package for Social Sciences (SPSS Statistics 17.0). The questions on digestive symptoms was dichotomized as often or sometimes =1 and seldom or never =0. The OR for years of employment and age was calculated per year, and the OR for BMI was calculated for one unit of BMI.
First, all ground employed were grouped together, adjusting for possible confounding of age, gender, current smoking, physical activity, BMI, insomnia, and years employed at the airline company (mutual adjustment). Then two separate models were used, one for service agents and one for office workers, to study the association between insomnia and digestive symptoms, adjusting for the same confounders. Then we proceeded with statistical analysis within the ground employee group. We studied associations between the six digestive symptoms as dependent variables, and different food items, as independent variables, and, which were adjusted for four possible confounding variables: age, gender, current smoking and BMI (mutual adjustment).
Then we studied associations between dietary symptoms and factors other than diet. The eight independent factors included in the models were age, gender, current smoking, physical activity, BMI, insomnia, type of occupation and years employed at the airline company (mutual adjustment). One model was created for each type of digestive symptom.
Finally, all dependent variable from the previous models were entered and removed through backward stepwise regression. Results between the different types of models were compared. For all models, odds ratios (OR) with 95% confidence interval (CI) were calculated, and p<0.05 was used as significance level (2-tailed tests).
Results
Population Characteristics
A total of 201 out of 450 service agents (47 men and 142 women) with an age range of 21 to 67 years participated (42% participation rate). A total of 564 out of 1007 office workers (331men and 233 women) with an age range of 23 to 66 years participated (59% participation rate). In total, 96% of the participating service agents and 17% of the office workers were shift-workers. Since potential determinants for digestive symptoms could differ between service agents (n=201), and office workers (n=564), these groups were initially compared. Service agents were more often females (p<0.001) but there were no difference in BMI or smoking. Totally, 44% of the total material of ground employees (n=765) were overweight (BMI 25.0-30) and 8% were obese (BMI ≧ 30). There were no significant differences between service agents and office workers with respect to age or years of employment, (Table 1) . Age and years as active service agent was relatively closely correlated (Spearman r=0.76) and age and number of years working as office worker was also relatively closely correlated (Spearman r=0.77).
Insomnia and Digestive Functional Symptoms
When comparing insomnia symptoms between service agents and office workers, service agents reported more often difficulty inducing sleep (DIS) (p<0.001), waking up repeatedly during the night (DMS) (p=0.001), waking up to early (EMA) (p<0.001) and more insomnia, a combination of the three variables (p<0.001). When comparing digestive functional symptoms between service agents and office workers, service agents reported more often poor appetite (p=0.002), bloating (p=0.007) and constipation (p=0.001) ( Table 2) . 
Dietary Habits
In the total material of ground employees (n=765), the major consumption of food products was vegetables, fruits, meat, and yoghurt. Less common were the consumption of milk, juice, fish, egg, and fast food. There were some differences in dietary habits between service agents and office workers: when the food frequency questions were coded as a 0/1 variable (more or less than once a week), service agents ate more eggs (p=0.002), yoghurt (p=0.001) and less meat (p=0.013) ( 
Digestive Symptoms in Multiple Logistic Regression Models
Initially, digestive symptoms were compared between service agents and office workers in a model including all participants (N=765), using multiple logistic regression analysis to adjust for possible confounders. Service agents complained more of poor appetite (OR=2.33; 95% CI 1.34-4.18) and more of bloating (OR=1.56; 95% CI 1.09-2.23) than office workers. Then we performed a stratified analysis on associations between insomnia and digestive symptoms, using two different regression models, one for service agents and one for office workers. There were associations between insomnia and digestive symptoms (bloating, constipation and epigastralgia) in service agents but there were no significant associations in office workers (Table 4) . Females had more often constipation and epigastralgia, and older subjects had more often heartburn and bloating. Current smokers had more often poor appetite, heartburn and epigastralgia but had less constipation, and those with a higher BMI had more often diarrhea (Tables 5-6 ). Calculated by multiple logistic regression analysis keeping all 8 selected independent variables in the models (mutual adjustment).
Frequency of digestive symptoms are dichotomized, defined as often or sometimes = 1 and seldom or never = 0. Calculated by multiple logistic regression analysis keeping all 8 selected independent variables in the models (mutual adjustment).
Frequency of digestive symptoms are dichotomized, defined as often or sometimes = 1 and seldom or never = 0.
Digestive Symptoms in Stepwise Logistic Regression Models
As a next step, we used stepwise regression (backward elimination, Wald method) to reduce the models, including both dietary factor and other factors. Poor appetite was positively associated with current smoking (p<0.001), working as service agent (reference: office workers) (p=0.001) and insomnia (p=0.012) and negatively associate with frequent yogurt consumption (p=0.014). Heartburn was positively associated with age (p=0.001). Insomnia (p=0.001) and frequent fast food consumption OR=3.39 (p=0.004), current smoking www.ccsenet.org/gjhs Global Journal of Health Science Vol. 8, No. 11; 2016 (p=0.038) and negatively associated with years of employment (p=0.021) and frequent vegetables consumption ( p=0.046). Diarrhea was positively associated with insomnia (p<0.001), BMI (p=0.007), and negatively associated with years of employment (p=0.021). Bloating was positively associated with age (p=0.002), insomnia (p=0.003), working as service agent (p=0.025) and negatively associated with years of employment (p=0.008). Constipation was positively associated with female gender (p<0.001), insomnia (p<0.001) and negatively associated with current smoking (p=0.044). Epigastralgia was positively associated with insomnia (p<0.001), female gender (p<0.001) and current smoking (p=0.006) ( Table 7) . Table 7 . Significant variables identified in reduced multiple models, obtained by backward stepwise regression among the total material of ground employees (n=765) (inclusion criteria p<0.1).
OR (95% CI) P-value
Poor appetite
Current smokers 3.04 ( 
Digestive Symptoms and Shift Work
Finally, we analyzed the associations between shift work and digestive symptoms. Since almost all service agents were shift workers, the effect of shift work could not be investigated in this group. However, since one fifth of the office workers had shift work, the effect of shift work could be investigated in this group. We used stepwise regression (backward elimination, Wald method) including both dietary factors and other factors (same variables as in table 7), adding information on shift work and restricting the analysis to the office workers. We found no significant association between shift work among the office workers and any digestive symptom.
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Discussion
Service agents had more often bloating and poor appetite than office workers from the same airline company. Insomnia was the main predictor of digestive symptoms among service agents and strongly associated with all many types of digestive symptoms among service agents, while no associations between insomnia and digestive symptoms were found among office workers. In addition, in the total material of ground employees: vegetables, fast food, female, age, current smoking, and high BMI was associated with digestive symptoms. To our knowledge, there are no previous studies published on digestive symptoms, insomnia and diet among airline ground employees.
One advantage of the study was that it covered different age groups and that service agents were compared with office workers from the same company. However, since age and years employed as service agents or office workers at the company was closely correlated, it is difficult to separate age effects from long term effects of working. The study included one airline ground employees at Arlanda Airport in Stockholm, and the response rate was 42% among service agents and 59% among office workers. Selection bias could appear as participation rates differed between the two groups, and was relatively low. However, there were no differences in mean age, years of employment, and BMI or smoking habits between the two groups. There were differences in proportion of females and physical activity between service agents and office workers, but we adjusted for these factors in the regression models. Different statistical models were applied but the results were generally consistent. However, one limitation of the study was the cross-sectional design which rendered it difficult to draw clear conclusions on causal relationships.
Digestive symptoms were more common in service agents. Bloating and heartburn was the most common digestive symptom in both groups. In the total material of ground employees digestive symptoms were related to insomnia, female gender, and life style factors such as smoking, BMI, and frequent fast food consumption. Digestive symptoms can reduce quality of life. There is a possible role of overweight on digestive symptoms in ground employees with BMI over 25 kg/m 2 , which is the definition of being overweight (World Health Organization 2003) . In this study, 43.3% of ground employees were overweight (BMI 25.0-30) and 7.9% were obese (BMI > 30). The mean BMI was 25.9 in males and 24.0 in females and was, nearly similar to the general Swedish population with mean BMI (Kark et al., 2005) . BMI was related to diarrhea in ground employees, as reported in a previous study (Eslick, 2012) .
Insomnia was defined as either most of the time having difficulty inducing sleep, waking up repeatedly, or waking up too early. Service agents reported more insomnia than office workers, possible because of the shift work. Insomnia was a strong predictor of many types of digestive symptoms among ground employees, with ORs ranging from 1.6 to 3.6 in the total material. In a stratified analysis, there were associations between insomnia, poor appetite and bloating among service agents, while there were no associations between insomnia and digestive symptoms among the office workers. This indicates that service agents are reacting more strongly with some digestive symptom if they have insomnia, possibly because of the work schedules or other stress factors related to their work. We found no previous studies on associations between insomnia and digestive symptoms in airline ground employees, but an association between shift work, causing sleep disruption, and digestive symptoms has been reported (Akerstedt, 1984) . However, in a review of 20 shift work studies only four studies revealed an association between digestive symptoms and shift work (Knutsson & Boggild, 2010) . Psychosocial work conditions is another factor that could cause sleep disturbance and an association between lack of social support and sleep disturbance is previously reported in a Stockholm among commercial pilots (Runeson et al., 2010) . Unfortunately we have no data on the psychosocial work environment in this study.
Females had more often constipation and epigastria than men in our study. The gender difference for constipation is in agreement with our previous study in pilots from the same company (Lindgren et al., 2012) . Older subjects had more often heartburn and bloating while those with longer employment time had less heartburn, diarrhea and bloating. This indicates that aging may increase the prevalence of some digestive symptoms. However, the lower prevalence of digestive symptoms among those with long employment time indicate a possible adaptation or selection effect. Tobacco smoking was related to poor appetite, heartburn, and epigastralgia, in ground employees, which is in agreement with another study (Fujiwara et al., 2011) . In contrast tobacco smoking was related to less constipation. This is different from our previous study in pilots where smokers reported more constipation (Lindgren et al., 2012) . The prevalence of current tobacco smoking was 12.8% in the service agents and 10.8% in office workers, which was lower than the average smoking frequency (16%) in the Swedish population (The Swedish National Institute of Public Health, 2008).
was associated with more heartburn and bloating, while consumption of vegetables was associated with less heartburn. Only 3.5% of the ground employees consumed fast food more than once a week. Among the general Swedish population, 10% consume fast food daily (Westling, 2008) and daily consumption of fast food in the USA is 37% (Paeratakul et al., 2003) . Fast food, overeating, and busy schedules may cause heartburn or indigestion (Frost-Rude, 1999) . In our previous study on digestive symptoms in pilots from the same airline company, frequent fast food consumption was associated with diarrhea, but not heartburn or bloating, in one of the statistical models (Lindgren et al., 2012) . The consistent association between fast food consumption and digestive symptoms among ground employees in our study deserves further attention.
Conclusions
Insomnia and some digestive symptoms were more common among service agents than office workers from the same airline company. An association between insomnia and digestive symptoms was found among the service agents but not among the office workers. Moreover, insomnia, high BMI, smoking, age, female gender, and frequent fast food consumption can be associated with digestive symptoms. The lower prevalence of digestive symptoms among those with long employment time indicates a possible adaptation or selection effect. The strong association of digestive symptoms with insomnia suggests a stress component related to this occupation.
